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Cultivation  of  vims  of  spring- summer  and  Japanese  encephalldes  on 
developing  chicken  embryo. 

Andzhaparidzc,  0.  0.  ( from  the  Laboratory  of  Virus  encephalldes;  Headed 
by  A*  X.  Shubladze,  Institute  of  Virology  AMS  TXSSH;  Dlrector-P.  I.  Kosyakov*) 

In  this  report  ve  will  set  forth  data  on  the  cultivation  of  viruses 
of  spring-summer  and  Japanese  encephalldes  it.  developing  chicken  embryo. 

At  the  beginning  of  our  studiee  the  question  of  cultivating  the 
virus  of  Japanese  encephalitis  was  very  insufficiently  illuminated  in 
literature.  Haagen  and  Krodel  (133^)  cultivated  the  virus  on  the  chor- 
ionallantole  membrane  sf  an  embryo  of  14  days  Incubation.  After  75 
passages  the  virulence  of  the  virus  for  white  mice  during  this  was  not 
lowered,  the  virus  became  localized  not  only  in  the  chorionallantole 
membrane,  but  also  in  the  organ*  of  the  embryo.  Smith  and  Lennet  (1939), 
while  comparing  the  activity  of  multiplication  of  the  virusee  of  St. 
louis  and  Japanese  encephalitis  in  chicken  embryo,  established  that  both 
viruses  cause  similar  afflectlons  to  the  chorionallantole  membrane  and 
in  the  brain  of  the  chickan  embryo  and  that  the  degree  of  multiplication 
of  them  in  an  egg  is  quite  identical.  Sebln  and  co-aathors(1943)  tried 
to  utilize  the  culture  of  the  Japanese  encephalitis  virus  in  developing 
chicken  embryo  as  the  initial  materiel  for  the  preparation  of  a  vaccine, 
but,  according  to  their  data,  the  immunogenic  properties  of  such  a  vacc¬ 
ine  were  very  low. 

Tho  cultivation  of  the  virus  of  spring-summer  encephalitis  was  first 
conducted  by  Chumakov  (1944),  who  established  that  the  virus  could  be  cul¬ 
tivated  on  the  chorionallantois  membrane  of  embryos  of  6-12  days  age. 
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During  infection  of  chicken  embryo  by  application  of  the  virus  onto  the 
chorlonallantois  membraao,  the  maximum  vlru'-  was  detected  cot  in  the  teo- 
hrane  or  in  the  Internal  organs,  nor  even  in  the  fluid  of  the  embryo,  hut 
in  the  brain.  There  are  no  other  data  on  the  cultivation  of  the  virus  of 
spring- auraier  encephalitis  in  literature  except .  those  mentioned  worka 
of  Chumakov. 

In  the  tests  of  cultivation  we  utilised  virus  of  Japanese  (strain 
7)  and  spring- sumner  encephalitis  (strain  Sofin).  For  the  initial  in¬ 
fection  of  the  eggs  we  used  a  suspension  of  a  fresh  passage  of  mice 
hraln,  and  in  further  passages-  the  virus-containing  tissue  of  the  in¬ 
fected  eahryo. 

The  tltere  of  the  virue  of  Japanese  encephalitis  during  titration 
on  sdce  was  10-6  to  10-6.5.  tins  of  spring-summer  encephalitis-  10-6.5 
to  10-7. 

Tor  the  Infection  wo  used  live  active  emhryo  eggs  with  well  developed 
blood  vessels.  All  the  manipulations  daring  the  cultivation  on  the  embryo 
were  conducted  In  strict  aseptic  conditions  with  sterile  instruments.  All 
the  material  for  the  passages  and  titration  was  subjected  to  an  accurate 
bacteriological  control  by  sowing  In  bullion,  on  semiliquid  and  oblique 
agar. 

The  infecting  of  the  embryos  waa  conducted  by  various  methods:  on 
the  chorlonallantois  membrane.  Into  the  allantois  cavity,  into  the  yolk 
sac  and  in  the  cavity  of  the  amnion.  Methods  of  infecting  have  heed  41s- 
cribed  in  literature  extensively  and  therefore,  we  will  not  consider  thorn 
here.  During  all  methods  of  infecting  the  embryo,  the  virus-containing 
suspension  was  introduced  la  a  volume  of  0.05  ml.  The  infected  eggs  vero 
placed  into  an  incubator.  After  the  incubation  the  contents  of  tho  eggs 
vers  extracted  into  sterile  Kokh  vessels,  and  then  the  required  sections 
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o'  the  embryo  were  taken  with  sterile  instruments.  In  those  cases  when 
the  distrubution  of  the  virus  in  the  sections  of  the  eggs  was  being  taken 
under  study,  the  fluid  was  drawn  off  with  a  Pasteur  pipet  separately! 
the  embryo  and  the  membrane  were  also  drawn  off  separately  and  success¬ 
ively  washed  in  three  Petri  vessels  with  a  sterile  physiological  solution. 
Tor  passages  on  the  embryo,  a  suspension  of  the  membrane  or  foetus  was 
taken,  introduced  in  a  dilution  of  10-2  or  10-3* 

Ve  conducted  a  number  of  teats  to  establish  the  optimal  conditions 
of  cultivating  the  virus  of  Japanese  and  spring- summer  encephalitis  in 
developing  chicken  embryos. 

In  preliminary  studies  it  became  apparent  that  the  virus  of  the  spring- 
summer  encephalitis  is  very  pathogenic  for  chicken  embryo  and  causes  their 
death  5-6  days  after  infection.  In  successive  tests  we  determined  the 
optimal  conditions  of  development  of  thin  virus  in  embryos:  period  of  in¬ 
cubation,  age,  temperature  of  incubation  of  the  infected  embryos,  quan¬ 
tity  of  the  infecting  dose  of  virus  and  path  of  Infection.  Earing  obtained 
the  tentative  data,  we  conducted  a  basic  series  of  passages  of  the  virus 
and  again  repeated  all  the  tests,  the  results  of  which  are  below. 

In  order  to  determine  the  mo3t  advantageous  period  of  incubation,  we 
infected  9-10  day  embryos  by  applying  the  virus  to  the  chorionallantios 
membrane  and  placed  them  under  37  C.  After  US,  72  and  96  hours  of  in¬ 
cubation  the  embryos  wore  opened  and  a  suspension  from  the  tissues  of  the 
foetus  and  membranes  was  prepared  for  titration.  As  Table  1  shows,  the 
most  advantageous  period  of  incubation  for  the  cultivation  of  the  virus 
of  spring-Bummer  encephalitis  im  edeveloping  chicken  embryos  is  72  hours, 
although  during  other  periods  the  virus  multiplies  and  attains  a  signifi¬ 
cant  concentration  in  the  embryos. 
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Ths  period  of  incubation  for  the  virus  of  Japanese  encephalitis  was 
established  b 7  infecting  the  embryos  in  the  yolk  sac*  Hiring  this  method 
of  infecting  the  greatest  pathogenicity  of  the  Tim  was  observed*  most 
of  the  embryos  dying  after  J2  hours  after  infection.  This  test,  as  well 
as  the  succeeding  ones,  on  the  cultivation  of  the  virus  of  Japanese  en¬ 
cephalitis  was  conducted  on  a  scheme  which  was  analogical  with  the  scheme 
of  the  tests  with  the  virus  of  spring-summer  encephalitis*  The  virus- 
containing  suspensions  were  introduced  into  the  yolk  e&c  of  8-day  incu¬ 
bated  eggs,  from  them  there  were  conducted  3  passages  each  of  a  sus¬ 
pension  of  the  yolk  membrane  into  the  yolk  sac  in  various  periods  of 
incubation-  after  24,  48,  and  72  hours.  The  infected  eggs  were  incubated 
at  33*5  -  36  C.  In  all  cases  a  suspension  of  the  foetus  and  embryo  mem¬ 
brane  was  used  for  titration.  As  Table  1  shows,  the  incubation  of  the 
infected  embryos  for  48  hours  insures  the  greatest  accummulation  of  the 
virus  of  Japanese  encephalitis. 

In  the  next  series  of  tests  we  established  the  influence  of  the  age 
of  the  embryo  on  the  cultivation  of  both  viruses.  For  the  cultivation 
of  the  virus  of  spring-summer  encephalitis  we  used  embryos  of  5.  7.  9, 

10,  11,  12,  and  13  day  incubation.  The  embryos  were  infected  in  the 
chorionallantoie  membrane  with  a  passage  suspension  of  the  chorionallan- 
tois  membrane  and  incubated  at  37  C.  for  72  hours.  Talbe  2  indicates 
the  results  of  these  tests.  It  became  apparent  that  the  days  em¬ 

bryos  were  the  most  suitable  for  the  cultivating  of  the  virus  of  sprin&- 
sumrnsr  encephalitis. 

With  the  virus  of  Japanese  encephalitis  the  tests  wore  conducted 
according  to  an  almost  identical  schmmm/  but  under  different  conditions: 
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the  temperature  of  incubation  was  33*3  C,  period  of  incubation  was  48 
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hours  and.  Infected  in  the  yolk  sac.  Under  these  conditions  we  tested 
embryos  of  f,  8,  9.  11  days  age.  Table  2  shows  that  the  virue  in  the 
said  case  cultivated  better  in  the  embryos  of  8-3  days  age. 

To  establish  the  beet  temperature  of  incubation,  we  infected  embryos 
of  10  days  Incubation  in  the  chorlonallantois  membrane  with  the  virus  of 
spring-summer  encephalitis:  one  group  of  them  was  then  incubated  at  35* 5. 
one  at  37  &nd  one  at  39  C.  $2  hours  after  infection  the  embryos  were 
dissected  and  material  was  taken  for  titration.  From  the  data  set  in 
Table  3  it  is  clear  that  the  virus  of  spring-Bummer  encephalitis  cul¬ 
tivates  best  of  all  at  37  C. 

Table  3  illustrates  the  comparative  teats  conducted  with  the  virus 

s, 

of  Japanese  encephalitis.  For  this  embryos  of  X  days  incubation  were 
Infected  with  a  virus  suspension  in  the  yolk  sac  and  Incubated  at  35*5. 
37,  and  39  C  for  48  hours.  After  incubation  the  infected  enbryoB  were 
dissected  and  a  suspension  of  the  tissues  of  the  foetus  and  membrane  was 
prepared  and  used  for  titration.  It  appeared  that  the  virus  of  Japanese 
encephalitis  cultivates  somewhat  better  at  35. 5  C. 

The  intensity  of  cultivation  of  both  viruses  in  chicken  embryos  de¬ 
pends  to  a  significant  degree  on  the  path  of  infection  of  the  latter. 

In  Table  4  are  the  results  of  cultivating  the  virus  of  sprlng>summee 
encephalitis  in  developing  chicken  embryos  during  infection  through  the 
chorlonallantois  membrane,  into  the  allantois  cavity,  in  the  amnion  and 
in  the  yolk  sac.  la  order  to  determine  the  ^vulntlty  of  virus  we  took  a 
collectivised  suspension  of  tissues  of  the  foetus  and  membrane.  Soring 
infection  by  applying  the  virus  on  the  chorlonallantois  membrane  and  into 
the  yolk  aao,  the  Neatest  accommodation  of  the  virua  of  springy  summer 
encephalitis  was  noted;  the  tiros  of  Japanese  encephalitis  cultivated 
best  during  infecting  of  the  yolk  sac. 
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In  the  next  series  of  tests  ve  studied  the  influence  of  the  quantity 
of  virus  Introduced  during  infecting  of  the  chicken  embryo  on  the  inten¬ 
sity  of  its  multiplication.  Tor  this  we  infected  embryoo  with  virus-con¬ 
taining  suspensions  in  dilutl  ns  of  10-1,  10-2  and  10-4.  For  the  culti¬ 
vation  of  the  virus,  the  optimal  paths  of  infection,  temperature,  period 
of  incubation  and  age  of  embryo  which  had  been  established  by  uo  earlier 
were  used*  The  data  of  the  tests  with  both  types  of  virus  Indicated  an 
absence  of  dependence  between  the  quantity  introduced  and  the  abundance 
of  it  in  the  Infected  embryo. 

Successive  tests  were  applied  for  the  establishment  of  the  d.stri- 
bution  of  t.evirua  in  the  infected  chicken  embryo.  The  passage  suspension 
of  virus  of  spring-summer  encephalitis  was  Introduced  onto  the  chorion- 
allantois  membrane  of  9-day  embryos  and  incubated  at  37  C  for  72  hours. 

The  greatest  quantity  of  virus  was  detected  in  the  brain(10~6.7)  and 
body  of  the  embryo  (10-6*3)*  1&  lesser (diminishing)  quantities  In  the 
yolk  membrane,  chorionallantois  membrane,  amiotic  and  allantois  fluid. 

During  cultivation  of  the  vlrue  of  Japanese  encephalitis  by  infecting 
the  yolk  sac  of  embryos  of  ^  day  incubation  and  incubating  them  for  4s 
hours  at  35*5  C,  the  virus  was  distributed  in  ths  embryos  the  same  as 
with  the  virus  of  spring-su/mner  encephalitis:  the  greatest  quantity  in 
the  brain  (10-6.7)  and  body  (10-5)  and  further,  in  diminishing  quanti¬ 
ties,  in  the  yolk  and  chorionallantois  membrane  and  allantois  fluid* 

Ve  conducted  more  than  passages  of  the  virus  of  sprlng-uumcer 
encephalitis  and  14  passages  of  the  virus  of  Jepanese  encephalitic.  The 

Infected  embryos  were  Incubated  in  conditions  which  had  been  establiehod 

s>'  ( 

by  us  as  being  optimal.  During  the  passages  the  titers  of  the 

were  stable  and  equaled  for  the  virus  of  spring-cummer  encephalitis  10-6 

to  10-6*5.  •fid  for  the  vlru  of  Japanese  encephalitis  10-5  i0  i0~5«5» 
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No  variations  voro  noted  in  the  embryos  infected  with  the  virus  of 
Japanese  encephalitis  under  microscopy,  and  in  the  embryos  infected  with 
the  virus  of  spring-summer  encephalitis  there  was  observed  dismeso  and 
oedema  of  the  chorlonallantols  membrane,  often  oedema  and  ictericlty  of 
the  embryo  itself. 

The  virus  of  spring-summer  encephalitic  of  the  29th  passage  and  of 
Japanense  encephalitis  of  the  lUth  passage  were  identified  in  cross- 
reactions  of  neurtralisation  kith  conforming  Immune  seruoa. 

CONCLUSIONS 

L.  The  poseibility  of  successfully  cultivating  the  virus  of  spring- 
summer  and  Japanese  encephalitis  in  developing  chicken  embryo  w».s  es¬ 
tablished. 

2,  •‘■he  optimal  conditions  during  cultivation  of  the  virus  of  Japanese 

encephalitis  are:  8-9  day  embryos,  infected  la  the  yolm  eac  and  incu¬ 
bated  at  35.5  C  for  4g  hours.  Daring  such  conditions  of  cultivation 
the  virus  is  distributed  in  the  eggs  as  follows:  most  in  the  brain  0 i 
the  embryo,  then  in  the  body  of  the  embryo,  in  the  allantois  fluid,  in 
the  chorlonallantols  membrane  and  the  least  in  the  yolk  membrane. 

3*  The  optimal  conditions  for  the  cultivation  of  the  virus  cf  eprlng- 
6ummer  encephalitis  are:  infection  of  embryos  of  9-iO  days  incubation 
by  applying  the  virus  on  the  chorlonallantdis  membrane  and  incubating 
at  37C  for  72  hours.  During  this  the  greatest  quantity  of  virus  is 
detected  in  the  brain  and  body  of  the  embryo,  in  the  yolk  and  chorioa- 
ellantois  membrane,  the  least-  in  the  fluid  and  blood  of  the  embryo. 


4  Tables 


Table  1«  Determination  of  the  optimal  period  of  incubation  of  infected 
embryos  for  the  multiplication  of  the  vlrus» 
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Table  3*  Influence  of  terp,<.raturo  of  incubation  of  the  infected  eggs 
on  the  accumulation  of  virus ,in  theca 
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Table  4.  Influence  of  path  of  infection  of  the  onbryos  on  tho  degree 
^ _ of  am  tipli  cation  of  the  virus. 
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Cultivating  virus  of  spring-summer  and  Japanese  encephalitis  on  developing 
chicken  embryo,  by  0.  G.  Andzhaparidze 

The  most  favorable  conditions  for  the  cultivation  of  the  above  virus  have 
been  established.  For  spring-summer  encephalitis  it  is  recommended  that  9-11 
day  old  embryos  be  infected  in  the  chorio-allantois  membrane,  incubated  72 
hours  at  37°C.  For  virus  of  Japanese  encephalitis  -  infect  embryos,  8-9  days 
old,  in  the  yolk  sac,  incubate  48  hours  at  35.5.  The  greatest  quantity  of  both 
viruses  were  detected  in  the  brain  of  the  embryo  (10-6,7)  and  in  its  body  (10-5 
The  quantity  of  virus  injected  has  no  effect  on  the  regeneration. 


